A phase I trial of pantoprazole in combination with doxorubicin in patients with advanced solid tumors: evaluation of pharmacokinetics of both drugs and tissue penetration of doxorubicin.
In preclinical models, the proton pump inhibitor pantoprazole enhances the antitumor activity of chemotherapeutic agents by improving drug distribution and by inhibiting autophagy. Patients with advanced solid tumors (n = 24) received doxorubicin 60 mg/m(2) and escalating doses of pantoprazole (80, 160, 240 and 360 mg) administered intravenously prior to doxorubicin. Blood samples were collected for pharmacokinetic studies. An optional biopsy was performed to evaluate doxorubicin concentration and pharmacodynamic markers of drug activity. Twenty-four patients participated in the study (17 in the dose escalation phase and 7 in the dose expansion). Three patients experienced a dose limiting toxicity (grade 3 fatigue in the three cases), one patient at dose level 3 (pantoprazole 240 mg) and two patients at dose level 4 (pantoprazole 360 mg). Dose level 4 was considered to exceed the maximum tolerated dose. The recommended phase II dose was pantoprazole 240 mg and doxorubicin 60 mg/m(2). The most commonly observed toxicities included fatigue, neutropenia and leukopenia. Two patients achieved a confirmed partial response. Median maximum serum concentration of pantoprazole was 84.3 μM at 1-2 h after injection of pantoprazole 240 mg. No drug-drug interaction was observed. A single on-treatment tumor biopsy showed a sharply decreasing gradient in doxorubicin concentration and associated activity markers with increasing distance from tumor blood vessels. Administration of high doses of pantoprazole in combination with doxorubicin is feasible. The recommended phase II dose of pantoprazole, 240 mg, will be evaluated in combination with docetaxel as first line in patients with castration-resistant prostate cancer.